
LWG
Lower Willamette Group

Portland Harbor RI
June 2013

DO NOT QUOTE OR CITE
Preliminary Discussion Draft - May Contain Errors - Restricted Distribution Page 1 of 64

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 3 1364 57 2 1426 11
Chromium 25 1466 39 1530
Copper 8 1392 144 4 1548
Zinc 2 650 914 15 1581

Butyltins
Tributyltin ion 15 108 125 71 12 2 333 16

Total PCBs
Total PCBs 1 188 621 203 37 2 1052 20

PCDD/Fs Homologs
Total PCDD/F 3 31 133 63 7 237 20

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 98 107 28 4 1 238 143

Pesticides
Aldrin 187 67 12 2 268 72
Dieldrin 212 33 6 1 252 57
Total Chlordanes 442 270 46 3 761 245
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 46 636 327 92 22 7 1130 145

Polycyclic Aromatic Hydrocarbons
Total PAHs 6 104 661 636 233 1640 37

Phthalates
Bis(2-ethylhexyl) phthalate 7 336 501 79 9 932

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges    
Table X.  Number of Detected Samples vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Indicator Contaminants.
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

1433 45 1489 2915
58 1452 14 1524 3054

1 1456 78 6 1541 3089
741 834 6 1581 3162

62 88 35 14 8 223 556

88 467 319 40 6 940 1992

31 74 103 71 26 325 562

99 42 12 14 3 313 551

44 14 4 1 135 403
15 5 77 329

316 67 19 1 648 1409
425 489 200 83 51 1393 2523

87 137 484 563 335 1643 3283

27 317 257 32 2 635 1567

Subsurface Sediment Concentration Ranges
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total
Metals

Arsenic 3 1489 57 2 1551
Chromium 25 1472 39 1536
Copper 8 1396 144 4 1552
Zinc 2 650 914 15 1581

Butyltins
Tributyltin ion 26 122 125 71 12 2 358

Total PCBs
Total PCBs 1 346 712 215 42 2 1318

PCDD/Fs Homologs
Total PCDD/F 3 31 133 63 7 237

PCDD/Fs Homologs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 98 107 28 4 1 238

Pesticides
Aldrin 847 256 41 2 1146
Dieldrin 905 246 31 8 1190
Total Chlordanes 623 479 83 8 1193
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 66 721 340 93 22 7 1249

Polycyclic Aromatic Hydrocarbons
Total PAHs 9 115 668 636 233 1661

Phthalates
Bis(2-ethylhexyl) phthalate 36 662 699 100 16 1513

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Table X.  Number of all Samples (detects and non-detects) vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Indicator Con
Surface Sediment Concentration Ranges
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<1 1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

21 1487 45 1553 3104
59 1457 14 1530 3066

1 1456 78 6 1541 3093
741 834 6 1581 3162

138 126 111 36 14 8 433 791

26 555 564 340 50 9 1544 2862

21 32 74 103 71 26 327 564

161 99 42 12 14 3 331 569

884 206 56 17 8 1 1172 2318
902 238 46 14 7 1 1208 2398
558 487 122 38 9 1214 2407
395 453 495 201 83 51 1678 2927

54 133 142 487 564 335 1715 3376

233 839 451 63 5 1591 3104

                          ntaminants.
Subsurface Sediment Concentration Ranges
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Indicator Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 1 24 25 1
Chromium 25 25
Copper 2 23 25
Zinc 13 12 25

Butyltins
Tributyltin ion 2 2 4

Total PCBs
Total PCBs 11 4 1 16

PCDD/Fs Homologs
Total PCDD/F 1 11 8 1 21 3

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 19 2 21 15

Pesticides
Aldrin 3 3 2
Dieldrin 1 1
Total Chlordanes 12 3 15 1
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 5 14 3 22 2

Polycyclic Aromatic Hydrocarbons
Total PAHs 1 6 16 1 1 25 2

Phthalates
Bis(2-ethylhexyl) phthalate 1 7 2 10

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges    
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

24 1 26 51
1 25 26 51
2 24 26 51

12 14 26 51

4

2 8 3 13 29

2 7 5 17 38

1 16 37

1 3 6
1

4 5 20
4 11 17 39

2 7 10 4 1 26 51

11 5 16 26

Subsurface Sediment Concentration Ranges
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Ind  

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 1 24 25 1
Chromium 25 25
Copper 2 23 25
Zinc 13 12 25

Butyltins
Tributyltin ion 2 2 4

Total PCBs
Total PCBs 20 4 1 25

PCDD/Fs Homologs
Total PCDD/F 1 11 8 1 21 3

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 19 2 21 16

Pesticides
Aldrin 21 4 25 17
Dieldrin 19 6 25 17
Total Chlordanes 17 8 25 8
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 5 17 3 25 6

Polycyclic Aromatic Hydrocarbons
Total PAHs 1 6 16 1 1 25 2

Phthalates
Bis(2-ethylhexyl) phthalate 1 18 2 21

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges    
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                        dicator Contaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

24 1 26 51
1 25 26 51
2 24 26 51

12 14 26 51

4

15 8 3 26 51

2 7 5 17 38

1 17 38

9 26 51
9 26 51

18 26 51
9 11 26 51

2 7 10 4 1 26 51

12 5 17 38

Subsurface Sediment Concentration Ranges
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Indicator Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 73 73
Chromium 66 66
Copper 72 72
Zinc 68 4 72

Butyltins
Tributyltin ion 1 3 4

Total PCBs
Total PCBs 5 33 4 42

PCDD/Fs Homologs
Total PCDD/F 9 17 12 38

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 45 3 48 1

Pesticides
Aldrin 7 7
Dieldrin 10 10
Total Chlordanes 36 2 38 2
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 14 41 1 56 1

Polycyclic Aromatric Hydrocarbons
Total PAHs 1 5 39 17 1 63

Phthalates
Bis(2-ethylhexyl) phthalate 6 40 9 1 56

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges Sub    
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1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total

3 3 76
3 3 69
3 3 75
2 1 3 75

4

42

2 1 3 41

2 3 51

7
10

1 3 41
2 3 59

3 3 66

1 1 1 3 59

bsurface Sediment Concentration Ranges
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Indicato  

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 77 77
Chromium 66 66
Copper 72 72
Zinc 68 4 72

Butyltins
Tributyltin ion 5 3 8 3

Total PCBs
Total PCBs 5 56 20 81

PCDD/Fs Homologs
Total PCDD/F 10 17 12 39

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 46 3 49 1

Pesticides
Aldrin 65 12 77 3
Dieldrin 65 12 77 3
Total Chlordanes 62 15 77 2
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 26 54 1 81 1

Polycyclic Aromatic Hydrocarbons 38 302 243 38 2 623
Total PAHs 1 15 44 17 1 78

Phthalates
Bis(2-ethylhexyl) phthalate 8 51 12 1 72

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges Sub    
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                        or Contaminants.

1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total

3 3 80
3 3 69
3 3 75
2 1 3 75

3 11

2 1 3 84

2 1 3 42

2 3 52

3 80
3 80

1 3 80
2 3 84
2 12 10 24 647

3 3 81

1 1 1 3 75

bsurface Sediment Concentration Ranges
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Indicator Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 183 17 1 201 3
Chromium 33 218 14 265
Copper 6 222 29 7 264
Zinc 1 151 102 15 269

Butyltins
Tributyltin ion 14 32 12 2 2 62 4

Total PCBs
Total PCBs 1 47 81 51 12 3 195

PCDD/Fs Homologs
Total PCDD/F 2 16 26 17 1 62

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 26 35 2 63 16

Pesticides
Aldrin 22 22 7
Dieldrin 13 1 14 1
Total Chlordanes 73 35 2 110 23
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 29 76 25 130 11

Polycyclic Aromatic Hydrocarbons
Total PAHs 3 17 41 121 55 11 248 7

Phthalates
Bis(2-ethylhexyl) phthalate 5 39 32 1 1 78

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges    
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

165 168 369
12 161 1 174 439

2 167 8 1 178 442
91 77 9 1 178 447

9 5 1 1 1 21 83

13 31 15 59 254

3 8 11 17 39 101

24 1 41 104

1 8 30
1 1 3 17

26 2 51 161
32 19 1 63 193

6 23 52 39 30 157 405

5 23 8 36 114

Subsurface Sediment Concentration Ranges
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Indicator 

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Metals

Arsenic 215 17 1 233 3
Chromium 33 218 14 265
Copper 1 8 224 29 7 269
Zinc 1 151 102 15 269

Butyltins
Tributyltin ion 123 35 12 2 2 174 46

Total PCBs
Total PCBs 4 90 92 64 12 3 265 4

PCDD/Fs Homologs
Total PCDD/F 2 21 26 17 1 67

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 30 35 2 67 19

Pesticides
Aldrin 143 2 145 90
Dieldrin 141 4 145 86
Total Chlordanes 99 43 3 145 64
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 44 80 25 149 40

Polycyclic Aromatic Hydrocarbons
Total PAHs 4 33 45 121 55 11 269 7

Phthalates
Bis(2-ethylhexyl) phthalate 13 44 37 1 1 96

Notes:
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin

Surface Sediment Concentration Ranges    
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                        r Contaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

175 178 411
12 165 1 178 443

2 167 8 1 178 447
91 77 9 1 178 447

11 5 1 1 1 65 239

50 31 25 110 375

5 11 11 17 44 111

24 1 44 111

3 93 238
6 1 93 238

27 2 93 238
33 19 1 93 242

10 23 52 39 30 161 430

24 29 11 64 160

Subsurface Sediment Concentration Ranges
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 25 168 1224 3 1420 41
Conventionals

Total organic carbon 402 1283 9 1694 804
Metals

Arsenic 3 1364 57 2 1426 11
Cadmium 1312 90 1 1403 1381
Chromium 25 1466 39 1530
Copper 8 1392 144 4 1548
Lead 215 1242 97 5 1 1560
Mercury 1394 3 1 1398 1345
Nickel 7 1474 13 1494
Zinc 2 650 914 15 1581

Butyltins
Tributyltin ion 15 108 125 71 12 2 333 16

PCB Aroclors
Aroclors 1 177 598 203 40 1 1020 3

PCB Congeners
Total PCB Congeners 36 216 252

Total PCBs
Total PCBs 1 188 621 203 37 2 1052 20

PCDD/Fs Homologs
Total PCDD/F 3 31 133 63 7 237 20

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 98 107 28 4 1 238 143

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 152 91 17 4 264 54

Pesticides
Aldrin 187 67 12 2 268 72
Dieldrin 212 33 6 1 252 57
gamma-Hexachlorocyclohexane 95 106 4 1 206 55
Total Chlordanes 442 270 46 3 761 245

Table X.  Number of Detected Samples vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contaminants.

Surface Sediment Concentration Ranges    
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1

Table X.  Number of Detected Samples vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contaminants.

Surface Sediment Concentration Ranges    

Total of 2,4' and 4,4'-DDD 165 658 171 56 9 1 1060 182
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 46 636 327 92 22 7 1130 145
Total of 2,4' and 4,4'-DDE 151 762 87 20 5 1025 183
Total of 2,4' and 4,4'-DDT 254 462 145 55 16 4 936 212

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 1 102 718 549 158 53 1581 63
High Molecular Weight PAH 7 117 704 604 208 1640 35
Low Molecular Weight PAH 1 48 568 655 226 84 1582 52
Naphthalene 6 229 665 184 31 10 1125 36
Phenanthrene 3 120 698 545 150 60 1576 34
Total BaPEq 14 69 642 619 201 68 1613 98
Total cPAHs 1 9 272 776 423 132 1613 46
Total PAHs 6 104 661 636 233 1640 37
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1

Table X.  Number of Detected Samples vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contaminants.

Surface Sediment Concentration Ranges    

Phthalates
Bis(2-ethylhexyl) phthalate 7 336 501 79 9 932
Butylbenzyl phthalate 159 257 50 4 470

Semivolatile Organic Compounds
Hexachlorobenzene 256 158 14 4 432 120

Phenols
Pentachlorophenol 17 159 73 16 1 266 18

Petroleum
Diesel Range Hydrocarbons 3 25 444 268 25 2 767 7
Diesel Range Hydrocarbons (silica gel treated) 3 153 25 5 186
Residual Range Hydrocarbons 3 7 46 519 58 5 638 7
Residual Range Hydrocarbons (silica gel treated) 3 42 156 4 205
Total Petroleum Hydrocarbons 3 20 113 550 96 7 789 7
Total Petroleum Hydrocarbons (silica gel treated) 3 35 166 5 2 211

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

221 1325 1 1588 3008

1109 10 1923 3617

1433 45 1489 2915
51 3 1435 2838
58 1452 14 1524 3054

1 1456 78 6 1541 3089
453 1024 107 5 1589 3149

26 2 1373 2771
4 1508 9 1521 3015

741 834 6 1581 3162

62 88 35 14 8 223 556

84 471 308 40 5 911 1931

6 6 6 10 129 157 409

88 467 319 40 6 940 1992

31 74 103 71 26 325 562

99 42 12 14 3 313 551

80 16 5 155 419

44 14 4 1 135 403
15 5 77 329
58 7 1 121 327

316 67 19 1 648 1409

                       

Subsurface Sediment Concentration Ranges
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

                       

Subsurface Sediment Concentration Ranges

541 342 150 60 30 1305 2365
425 489 200 83 51 1393 2523
635 231 73 25 4 1151 2176
481 241 121 65 40 1160 2096

134 554 486 156 115 1508 3089
94 151 511 528 296 1615 3255

103 343 577 305 214 1594 3176
162 600 351 70 66 1285 2410
146 454 525 219 160 1538 3114
126 467 564 184 133 1572 3185

87 235 620 371 213 1572 3185
87 137 484 563 335 1643 3283



LWG
Lower Willamette Group

Portland Harbor RI
June 2013

DO NOT QUOTE OR CITE
Preliminary Discussion Draft - May Contain Errors - Restricted Distribution

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

                       

Subsurface Sediment Concentration Ranges

27 317 257 32 2 635 1567
125 118 20 1 264 734

91 21 2 1 1 236 668

294 67 8 3 390 656

52 237 499 98 11 904 1671
13 56 122 13 1 205 391
33 105 545 153 11 854 1492
12 26 147 18 2 205 410
44 122 461 312 23 969 1758
14 23 127 48 2 214 425
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total
Grainsize

Fines 25 168 1224 3 1420
Conventionals

Total organic carbon 406 1283 9 1698
Metals

Arsenic 3 1489 57 2 1551
Cadmium 1430 120 1 1551
Chromium 25 1472 39 1536
Copper 8 1396 144 4 1552
Lead 218 1254 97 5 1 1575
Mercury 1523 3 1 1527
Nickel 7 1491 13 1511
Zinc 2 650 914 15 1581

Butyltins
Tributyltin ion 26 122 125 71 12 2 358

PCB Aroclors
Aroclors 1 347 703 217 46 1 1315

PCB Congeners
Total PCB Congeners 36 216 252

Total PCBs
Total PCBs 1 346 712 215 42 2 1318

PCDD/Fs Homologs
Total PCDD/F 3 31 133 63 7 237

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 98 107 28 4 1 238

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 152 91 17 4 264

Pesticides
Aldrin 847 256 41 2 1146
Dieldrin 905 246 31 8 1190
gamma-Hexachlorocyclohexane 875 285 34 1 1195
Total Chlordanes 623 479 83 8 1193

Table X.  Number of all Samples (detects and non-detects) vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contami
Surface Sediment Concentration Ranges
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total

Table X.  Number of all Samples (detects and non-detects) vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contami
Surface Sediment Concentration Ranges

Total of 2,4' and 4,4'-DDD 209 793 180 57 9 1 1249
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 66 721 340 93 22 7 1249
Total of 2,4' and 4,4'-DDE 205 899 113 24 5 1246
Total of 2,4' and 4,4'-DDT 380 629 162 57 16 4 1248

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 4 138 751 555 160 53 1661
High Molecular Weight PAH 15 128 706 604 208 1661
Low Molecular Weight PAH 1 75 609 663 229 84 1661
Naphthalene 69 488 871 194 34 10 1666
Phenanthrene 3 157 743 547 151 60 1661
Total BaPEq 14 85 669 622 203 68 1661
Total cPAHs 1 24 300 779 425 132 1661
Total PAHs 9 115 668 636 233 1661
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Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total

Table X.  Number of all Samples (detects and non-detects) vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contami
Surface Sediment Concentration Ranges

Phthalates
Bis(2-ethylhexyl) phthalate 36 662 699 100 16 1513
Butylbenzyl phthalate 649 696 142 17 1504

Semivolatile Organic Compounds
Hexachlorobenzene 582 528 238 29 10 1387

Phenols
Pentachlorophenol 274 643 428 92 13 4 1454

Petroleum
Diesel Range Hydrocarbons 3 36 490 269 25 2 825
Diesel Range Hydrocarbons (silica gel treated) 13 178 25 5 221
Residual Range Hydrocarbons 3 8 59 528 58 5 661
Residual Range Hydrocarbons (silica gel treated) 3 58 156 4 221
Total Petroleum Hydrocarbons 3 21 146 552 96 7 825
Total Petroleum Hydrocarbons (silica gel treated) 3 45 166 5 2 221

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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<1 1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

41 221 1325 1 1588 3008

917 1109 10 2036 3734

21 1487 45 1553 3104
1470 57 3 1530 3081

59 1457 14 1530 3066
1 1456 78 6 1541 3093

455 1030 107 5 1597 3172
1426 26 2 1454 2981

4 1508 9 1521 3032
741 834 6 1581 3162

138 126 111 36 14 8 433 791

8 573 571 332 50 8 1542 2857

8 8 6 10 129 161 413

26 555 564 340 50 9 1544 2862

21 32 74 103 71 26 327 564

161 99 42 12 14 3 331 569

60 80 16 5 161 425

884 206 56 17 8 1 1172 2318
902 238 46 14 7 1 1208 2398
867 267 61 18 7 1220 2415
558 487 122 38 9 1214 2407

                          inants.
Subsurface Sediment Concentration Ranges
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<1 1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

                          inants.
Subsurface Sediment Concentration Ranges

502 585 349 153 60 30 1679 2928
395 453 495 201 83 51 1678 2927
571 727 262 83 32 4 1679 2925
600 578 270 125 65 40 1678 2926

137 252 560 492 159 115 1715 3376
70 151 153 516 529 296 1715 3376
75 188 350 581 307 214 1715 3376

177 417 657 363 78 66 1758 3424
80 270 457 527 221 160 1715 3376

147 207 471 570 187 133 1715 3376
95 168 239 626 374 213 1715 3376
54 133 142 487 564 335 1715 3376
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<1 1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

                          inants.
Subsurface Sediment Concentration Ranges

233 839 451 63 5 1591 3104
799 619 144 26 1 1589 3093

596 453 206 85 26 1 1367 2754

507 497 211 115 39 10 1379 2833

10 101 390 499 98 11 1109 1934
49 65 122 13 1 250 471

9 78 214 555 153 11 1020 1681
40 43 147 18 2 250 471

9 66 231 468 312 23 1109 1934
42 31 127 48 2 250 471
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach- Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 2 19 21
Conventionals

Total organic carbon 9 16 25 15
Metals

Arsenic 1 24 25 1
Cadmium 22 2 24 14
Chromium 25 25
Copper 2 23 25
Lead 10 15 25
Mercury 24 1 25 26
Nickel 2 23 25
Zinc 13 12 25

Butyltins
Tributyltin ion 2 2 4

PCB Aroclors
Aroclors 9 4 1 14

PCB Congeners
Total PCB Congeners 4 4

Total PCBs
Total PCBs 11 4 1 16

PCDD/Fs Homologs
Total PCDD/F 1 11 8 1 21 3

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 19 2 21 15

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 4 4

Pesticides
Aldrin 3 3 2
Dieldrin 1 1
gamma-Hexachlorocyclohexane 1 1
Total Chlordanes 12 3 15 1

Surface Sediment Concentration Ranges    
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach- Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Total of 2,4' and 4,4'-DDD 11 9 20 2
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 5 14 3 22 2
Total of 2,4' and 4,4'-DDE 8 12 20 4
Total of 2,4' and 4,4'-DDT 7 9 1 17 2

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 5 16 2 1 24 2
High Molecular Weight PAH 1 6 16 1 1 25 1
Low Molecular Weight PAH 1 3 16 4 1 25 4
Naphthalene 1 13 5 1 20 1
Phenanthrene 6 16 1 1 24 4
Total BaPEq 2 18 3 1 24
Total cPAHs 9 13 2 24
Total PAHs 1 6 16 1 1 25 2
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach- Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Phthalates
Bis(2-ethylhexyl) phthalate 1 7 2 10
Butylbenzyl phthalate 12 12

Semivolatile Organic Compounds
Hexachlorobenzene 1 1 1

Phenols
Pentachlorophenol 8 5 13 6

Petroleum
Diesel Range Hydrocarbons 3 12 1 16
Residual Range Hydrocarbons 4 12 16
Total Petroleum Hydrocarbons 1 3 13 17

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

2 15 17 38

11 26 51

24 1 26 51
12 26 50

1 25 26 51
2 24 26 51

10 16 26 51
26 51

3 23 26 51
12 14 26 51

4

2 8 3 13 27

4

2 8 3 13 29

2 7 5 17 38

1 16 37

4

1 3 6
1
1

4 5 20

Subsurface Sediment Concentration Ranges
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

7 7 16 36
4 11 17 39

10 2 16 36
6 3 11 28

7 10 4 23 47
1 8 11 2 1 24 49
3 10 8 1 26 51
9 8 2 20 40
7 11 3 1 26 50
7 9 6 1 23 47
3 7 12 1 23 47
2 7 10 4 1 26 51
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

11 5 16 26
12

1 2

2 8 21

5 10 2 17 33
1 3 10 14 30
4 3 9 1 17 34
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Ke  

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 2 19 21
Conventionals

Total organic carbon 9 16 25 15
Metals

Arsenic 1 24 25 1
Cadmium 23 2 25 14
Chromium 25 25
Copper 2 23 25
Lead 10 15 25
Mercury 24 1 25 26
Nickel 2 23 25
Zinc 13 12 25

Butyltins
Tributyltin ion 2 2 4

PCB Aroclors
Aroclors 20 4 1 25

PCB Congeners
Total PCB Congeners 4 4

Total PCBs
Total PCBs 20 4 1 25

PCDD/Fs Homologs
Total PCDD/F 1 11 8 1 21 3

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 19 2 21 16

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 4 4

Pesticides
Aldrin 21 4 25 17
Dieldrin 19 6 25 17
gamma-Hexachlorocyclohexane 17 8 25 15
Total Chlordanes 17 8 25 8

Surface Sediment Concentration Ranges    
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Ke  

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Total of 2,4' and 4,4'-DDD 14 11 25 7
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 5 17 3 25 6
Total of 2,4' and 4,4'-DDE 9 16 25 9
Total of 2,4' and 4,4'-DDT 9 15 1 25 7

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 1 5 16 2 1 25 5
High Molecular Weight PAH 1 6 16 1 1 25 3
Low Molecular Weight PAH 1 3 16 4 1 25 4
Naphthalene 2 17 5 1 25 7
Phenanthrene 1 6 16 1 1 25 4
Total BaPEq 1 2 18 3 1 25 3
Total cPAHs 1 9 13 2 25 3
Total PAHs 1 6 16 1 1 25 2
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Ke  

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Phthalates
Bis(2-ethylhexyl) phthalate 1 18 2 21
Butylbenzyl phthalate 21 21

Semivolatile Organic Compounds
Hexachlorobenzene 17 4 21 15

Phenols
Pentachlorophenol 15 6 21 15

Petroleum
Diesel Range Hydrocarbons 4 12 1 17
Residual Range Hydrocarbons 1 4 12 17
Total Petroleum Hydrocarbons 1 3 13 17

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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                        ey Contaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

2 15 17 38

11 26 51

24 1 26 51
12 26 51

1 25 26 51
2 24 26 51

10 16 26 51
26 51

3 23 26 51
12 14 26 51

4

15 8 3 26 51

4

15 8 3 26 51

2 7 5 17 38

1 17 38

4

9 26 51
9 26 51

11 26 51
18 26 51

Subsurface Sediment Concentration Ranges
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                        ey Contaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

12 7 26 51
9 11 26 51

15 2 26 51
16 3 26 51

7 10 4 26 51
1 8 11 2 1 26 51
3 10 8 1 26 51

10 8 2 27 52
7 11 3 1 26 51
7 9 6 1 26 51
3 7 12 1 26 51
2 7 10 4 1 26 51
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                        ey Contaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

12 5 17 38
17 17 38

2 17 38

2 17 38

5 10 2 17 34
2 5 10 17 34
4 3 9 1 17 34
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 2 22 56 80
Conventionals

Total organic carbon 26 51 77
Metals

Arsenic 73 73
Cadmium 63 63 3
Chromium 66 66
Copper 72 72
Lead 62 10 72
Mercury 60 60 3
Nickel 72 72
Zinc 68 4 72

Butyltins
Tributyltin ion 1 3 4

PCB Aroclors
Aroclors 21 4 25

PCB Congeners
Total PCB Congeners 5 19 2 26

Total PCBs
Total PCBs 5 33 4 42

PCDD/Fs Homologs
Total PCDD/F 9 17 12 38

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 45 3 48 1

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 25 25

Pesticides
Aldrin 7 7
Dieldrin 10 10
gamma-Hexachlorocyclohexane 1 1
Total Chlordanes 36 2 38 2

Surface Sediment Concentration Ranges Sub    
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges Sub    

Total of 2,4' and 4,4'-DDD 41 6 47 1
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 14 41 1 56 1
Total of 2,4' and 4,4'-DDE 31 24 55 1
Total of 2,4' and 4,4'-DDT 16 6 1 23

Polycyclic Aromatric Hydrocarbons
Benzo(a)pyrene 2 37 11 1 51
High Molecular Weight PAH 5 45 11 1 62
Low Molecular Weight PAH 5 21 27 1 54
Naphthalene 28 28
Phenanthrene 1 31 7 1 40
Total BaPEq 10 26 25 1 62
Total cPAHs 3 8 45 6 62
Total PAHs 1 5 39 17 1 63
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges Sub    

Phthalates
Bis(2-ethylhexyl) phthalate 6 40 9 1 56
Butylbenzyl phthalate 12 5 17

Semivolatile Organic Compounds
Hexachlorobenzene 24 2 26 1

Phenols
Pentachlorophenol 5 1 6

Petroleum
Diesel Range Hydrocarbons 2 32 34
Diesel Range Hydrocarbons (silica gel treated) 4 28 32
Residual Range Hydrocarbons 1 3 32 36
Residual Range Hydrocarbons (silica gel treated) 1 22 9 32
Total Petroleum Hydrocarbons 4 35 39
Total Petroleum Hydrocarbons (silica gel treated) 1 13 18 32

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total

3 3 83

3 3 80

3 3 76
3 66

3 3 69
3 3 75

1 2 3 75
3 63

3 3 75
2 1 3 75

4

25

26

42

2 1 3 41

2 3 51

25

7
10
1

1 3 41

bsurface Sediment Concentration Ranges
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1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total
bsurface Sediment Concentration Ranges

2 3 50
2 3 59
2 3 58
2 2 25

3 3 54
3 3 65

2 1 3 57
2 1 3 31

3 3 43
3 3 65

3 3 65
3 3 66
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1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total
bsurface Sediment Concentration Ranges

1 1 1 3 59
1 1 18

1 27

6

34
3 3 35

36
3 3 35

39
3 3 35
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Con

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 2 22 56 80
Conventionals

Total organic carbon 26 51 77
Metals

Arsenic 77 77
Cadmium 72 72 3
Chromium 66 66
Copper 72 72
Lead 62 10 72
Mercury 68 68 3
Nickel 72 72
Zinc 68 4 72

Butyltins
Tributyltin ion 5 3 8 3

PCB Aroclors
Aroclors 61 20 81

PCB Congeners
Total PCB Congeners 5 19 2 26

Total PCBs
Total PCBs 5 56 20 81

PCDD/Fs Homologs
Total PCDD/F 10 17 12 39

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 46 3 49 1

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 25 1 26

Pesticides
Aldrin 65 12 77 3
Dieldrin 65 12 77 3
gamma-Hexachlorocyclohexane 65 12 77 3
Total Chlordanes 62 15 77 2

Surface Sediment Concentration Ranges Sub    
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Con

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges Sub    

Total of 2,4' and 4,4'-DDD 61 20 81 1
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 26 54 1 81 1
Total of 2,4' and 4,4'-DDE 43 38 81 1
Total of 2,4' and 4,4'-DDT 61 19 1 81 1

Polycyclic Aromatic Hydrocarbons 38 302 243 38 2 623
Benzo(a)pyrene 6 54 17 1 78
High Molecular Weight PAH 16 50 11 1 78
Low Molecular Weight PAH 5 40 32 1 78
Naphthalene 3 68 7 78
Phenanthrene 5 58 13 1 77
Total BaPEq 13 34 30 1 78
Total cPAHs 5 17 50 6 78
Total PAHs 1 15 44 17 1 78
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Con

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges Sub    

Phthalates
Bis(2-ethylhexyl) phthalate 8 51 12 1 72
Butylbenzyl phthalate 50 22 72

Semivolatile Organic Compounds
Hexachlorobenzene 45 16 11 72 3

Phenols
Pentachlorophenol 34 28 9 7 78

Petroleum
Diesel Range Hydrocarbons 6 37 43
Diesel Range Hydrocarbons (silica gel treated) 4 28 32
Residual Range Hydrocarbons 1 6 32 39
Residual Range Hydrocarbons (silica gel treated) 1 22 9 32
Total Petroleum Hydrocarbons 8 35 43
Total Petroleum Hydrocarbons (silica gel treated) 1 13 18 32

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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                         ntaminants.

1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total

3 3 83

3 3 80

3 3 80
3 75

3 3 69
3 3 75

1 2 3 75
3 71

3 3 75
2 1 3 75

3 11

2 1 3 84

26

2 1 3 84

2 1 3 42

2 3 52

26

3 80
3 80
3 80

1 3 80

bsurface Sediment Concentration Ranges
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                         ntaminants.

1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total
bsurface Sediment Concentration Ranges

2 3 84
2 3 84
2 3 84
2 3 84
2 12 10 24 647

3 3 81
3 3 81

2 1 3 81
2 1 3 81

3 3 80
3 3 81

3 3 81
3 3 81
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                         ntaminants.

1-10 10-100 100-1000 1000-10000 Subsurface Total Grand Total
bsurface Sediment Concentration Ranges

1 1 1 3 75
2 1 3 75

3 75

3 3 81

43
3 3 35

39
3 3 35

43
3 3 35



LWG
Lower Willamette Group

Portland Harbor RI
June 2013

DO NOT QUOTE OR CITE
Preliminary Discussion Draft - May Contain Errors - Restricted Distribution

Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 15 45 75 135 7
Conventionals

Total organic carbon 113 94 1 208 81
Metals

Arsenic 183 17 1 201 3
Cadmium 180 35 2 1 218 140
Chromium 33 218 14 265
Copper 6 222 29 7 264
Lead 68 131 48 8 1 256
Mercury 215 10 2 227 149
Nickel 17 216 8 1 242
Zinc 1 151 102 15 269

Butyltins
Tributyltin ion 14 32 12 2 2 62 4

PCB Aroclors
Aroclors 47 80 50 12 3 192

PCB Congeners
Total PCB Congeners 1 1 6 8

Total PCBs
Total PCBs 1 47 81 51 12 3 195

PCDD/Fs Homologs
Total PCDD/F 2 16 26 17 1 62

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 26 35 2 63 16

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 5 3 8

Pesticides
Aldrin 22 22 7
Dieldrin 13 1 14 1
gamma-Hexachlorocyclohexane 17 3 20 26
Total Chlordanes 73 35 2 110 23

Surface Sediment Concentration Ranges    
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Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Total of 2,4' and 4,4'-DDD 61 46 6 113 17
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 29 76 25 130 11
Total of 2,4' and 4,4'-DDE 75 39 1 115 16
Total of 2,4' and 4,4'-DDT 37 59 8 104 18

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 12 41 111 49 10 223 3
High Molecular Weight PAH 1 16 45 119 50 11 242 3
Low Molecular Weight PAH 9 29 95 73 19 2 227 7
Naphthalene 10 83 83 15 4 195 1
Phenanthrene 3 42 109 47 12 1 214
Total BaPEq 14 27 121 56 14 232 9
Total cPAHs 4 15 71 105 31 6 232 5
Total PAHs 3 17 41 121 55 11 248 7



LWG
Lower Willamette Group

Portland Harbor RI
June 2013

DO NOT QUOTE OR CITE
Preliminary Discussion Draft - May Contain Errors - Restricted Distribution

Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Contaminants.

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Phthalates
Bis(2-ethylhexyl) phthalate 5 39 32 1 1 78
Butylbenzyl phthalate 13 14 2 29

Semivolatile Organic Compounds
Hexachlorobenzene 54 6 60 12

Phenols
Pentachlorophenol 2 6 4 12 1

Petroleum
Diesel Range Hydrocarbons 2 11 9 22
Diesel Range Hydrocarbons (silica gel treated) 20 73 23 116
Residual Range Hydrocarbons 1 3 15 1 20
Residual Range Hydrocarbons (silica gel treated) 5 36 77 3 121
Total Petroleum Hydrocarbons 1 4 4 29 3 41 1
Total Petroleum Hydrocarbons (silica gel treated) 8 29 80 7 124

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration



LWG
Lower Willamette Group

Portland Harbor RI
June 2013

DO NOT QUOTE OR CITE
Preliminary Discussion Draft - May Contain Errors - Restricted Distribution

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

23 99 129 264

67 5 153 361

165 168 369
19 159 377
12 161 1 174 439

2 167 8 1 178 442
44 96 27 1 168 424
14 163 390

2 111 1 114 356
91 77 9 1 178 447

9 5 1 1 1 21 83

13 31 15 59 251

8

13 31 15 59 254

3 8 11 17 39 101

24 1 41 104

8

1 8 30
1 1 3 17
4 30 50

26 2 51 161

Subsurface Sediment Concentration Ranges
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

28 9 54 167
32 19 1 63 193
29 1 46 161
30 5 53 157

22 52 31 12 12 132 355
12 17 54 34 25 145 387

9 36 50 25 23 150 377
20 48 35 10 11 125 320
18 42 39 19 17 135 349
18 50 34 17 12 140 372
12 26 51 26 20 140 372

6 23 52 39 30 157 405
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1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

5 23 8 36 114
3 3 6 35

1 13 73

1 1 3 15

9 12 27 10 7 65 87
2 14 30 1 47 163
4 11 25 21 3 64 84
2 8 35 5 50 171
9 15 35 25 10 95 136
2 8 29 12 51 175
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Con

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Grainsize

Fines 15 45 75 135 7
Conventinoals

Total organic carbon 113 94 1 208 84
Metals

Arsenic 215 17 1 233 3
Cadmium 215 51 2 1 269 143
Chromium 33 218 14 265
Copper 1 8 224 29 7 269
Lead 2 76 134 48 8 1 269
Mercury 251 10 2 263 164
Nickel 1 17 216 8 1 243
Zinc 1 151 102 15 269

Butyltins
Tributyltin ion 123 35 12 2 2 174 46

PCB Aroclors
Aroclors 3 90 91 63 12 3 262 4

PCB Congeners
Total PCB Congeners 1 1 6 8

Total PCBs
Total PCBs 4 90 92 64 12 3 265 4

PCDD/Fs Homologs
Total PCDD/F 2 21 26 17 1 67

PCDD/Fs
Dioxin/furan TCDD toxicity equivalent (ND = 0) 30 35 2 67 19

Total PCB TEQ
Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0) 5 3 8

Pesticides
Aldrin 143 2 145 90
Dieldrin 141 4 145 86
gamma-Hexachlorocyclohexane 137 8 145 85
Total Chlordanes 99 43 3 145 64

Surface Sediment Concentration Ranges    
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Con

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Total of 2,4' and 4,4'-DDD 93 50 6 149 54
Total of 2,4' and 4,4'-DDD, -DDE, -DDT 44 80 25 149 40
Total of 2,4' and 4,4'-DDE 100 48 1 149 59
Total of 2,4' and 4,4'-DDT 68 71 10 149 54

Polycyclic Aromatic Hydrocarbons
Benzo(a)pyrene 24 69 117 49 10 269 23
High Molecular Weight PAH 10 30 49 119 50 11 269 14
Low Molecular Weight PAH 12 62 101 73 19 2 269 9
Naphthalene 19 137 94 15 4 269 19
Phenanthrene 22 72 115 47 12 1 269 9
Total BaPEq 25 47 127 56 14 269 24
Total cPAHs 15 35 77 105 31 6 269 20
Total PAHs 4 33 45 121 55 11 269 7
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Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Con

Chemical <1 1-10 10-100 100-1000 1000-10000 >10000 Surface Total <1
Surface Sediment Concentration Ranges    

Phthalates
Bis(2-ethylhexyl) phthalate 13 44 37 1 1 96
Butylbenzyl phthalate 69 24 3 96

Semivolatile Organic Compounds
Hexachlorobenzene 134 11 4 149 91

Phenols
Pentachlorophenol 10 70 15 11 1 107 23

Petroleum
Diesel Range Hydrocarbons 3 18 30 10 61
Diesel Range Hydrocarbons (silica gel treated) 28 77 23 128
Residual Range Hydrocarbons 1 3 16 1 21
Residual Range Hydrocarbons (silica gel treated) 11 36 78 3 128
Total Petroleum Hydrocarbons 1 4 20 33 3 61 1
Total Petroleum Hydrocarbons (silica gel treated) 11 29 81 7 128

Notes:
BaPEq - benzo(a)pyrene equivalents
cPAH - carcinogenic polycyclic aromatic hydrocarbon
PAH - polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl
PCDD/F - dioxins/furans
TCDD - tetrachlorodibenzo-p-dioxin
TEQ - toxic equivalent concentration
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                         ntaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total

23 99 129 264

67 5 156 364

175 178 411
35 178 447
12 165 1 178 443

2 167 8 1 178 447
46 104 27 1 178 447
14 178 441

2 111 1 114 357
91 77 9 1 178 447

11 5 1 1 1 65 239

50 31 25 110 372

8

50 31 25 110 375

5 11 11 17 44 111

24 1 44 111

8

3 93 238
6 1 93 238
8 93 238

27 2 93 238

Subsurface Sediment Concentration Ranges
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                         ntaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

30 9 93 242
33 19 1 93 242
33 1 93 242
34 5 93 242

31 52 31 12 12 161 430
17 17 54 34 25 161 430
18 36 50 25 23 161 430
36 50 36 10 11 162 431
35 42 39 19 17 161 430
24 50 34 17 12 161 430
18 26 51 26 20 161 430
10 23 52 39 30 161 430
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                         ntaminants.

1-10 10-100 100-1000 1000-10000 >10000 Subsurface Total Grand Total
Subsurface Sediment Concentration Ranges

24 29 11 64 160
49 12 3 64 160

2 93 242

28 32 8 13 5 109 216

34 28 28 10 7 107 168
7 19 30 1 57 185

10 17 32 21 3 83 104
6 9 37 5 57 185

13 17 41 25 10 107 168
6 9 30 12 57 185
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SA_detects_Ind.

		Table X.  Number of Detected Samples vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Metals

		Arsenic		3		1364		57		2						1426		11		1433		45								1489		2915

		Chromium				25		1466		39						1530				58		1452		14						1524		3054

		Copper				8		1392		144		4				1548				1		1456		78		6				1541		3089

		Zinc				2		650		914		15				1581						741		834		6				1581		3162

		Butyltins

		Tributyltin ion		15		108		125		71		12		2		333		16		62		88		35		14		8		223		556

		Total PCBs

		Total PCBs		1		188		621		203		37		2		1052		20		88		467		319		40		6		940		1992

		PCDD/Fs Homologs

		Total PCDD/F				3		31		133		63		7		237		20		31		74		103		71		26		325		562

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		98		107		28		4				1		238		143		99		42		12		14		3		313		551

		Pesticides

		Aldrin		187		67		12		2						268		72		44		14		4		1				135		403

		Dieldrin		212		33		6		1						252		57		15		5								77		329

		Total Chlordanes		442		270		46		3						761		245		316		67		19		1				648		1409

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		46		636		327		92		22		7		1130		145		425		489		200		83		51		1393		2523

		Polycyclic Aromatic Hydrocarbons

		Total PAHs				6		104		661		636		233		1640		37		87		137		484		563		335		1643		3283

		Phthalates

		Bis(2-ethylhexyl) phthalate				7		336		501		79		9		932				27		317		257		32		2		635		1567

		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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SA_detects+nondetects_Ind

		Table X.  Number of all Samples (detects and non-detects) vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Metals

		Arsenic		3		1489		57		2						1551		21		1487		45								1553		3104

		Chromium				25		1472		39						1536				59		1457		14						1530		3066

		Copper				8		1396		144		4				1552				1		1456		78		6				1541		3093

		Zinc				2		650		914		15				1581						741		834		6				1581		3162

		Butyltins

		Tributyltin ion		26		122		125		71		12		2		358		138		126		111		36		14		8		433		791

		Total PCBs

		Total PCBs		1		346		712		215		42		2		1318		26		555		564		340		50		9		1544		2862

		PCDD/Fs Homologs

		Total PCDD/F				3		31		133		63		7		237		21		32		74		103		71		26		327		564

		PCDD/Fs Homologs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		98		107		28		4				1		238		161		99		42		12		14		3		331		569

		Pesticides

		Aldrin		847		256		41		2						1146		884		206		56		17		8		1		1172		2318

		Dieldrin		905		246		31		8						1190		902		238		46		14		7		1		1208		2398

		Total Chlordanes		623		479		83		8						1193		558		487		122		38		9				1214		2407

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		66		721		340		93		22		7		1249		395		453		495		201		83		51		1678		2927

		Polycyclic Aromatic Hydrocarbons

		Total PAHs				9		115		668		636		233		1661		54		133		142		487		564		335		1715		3376

		Phthalates

		Bis(2-ethylhexyl) phthalate				36		662		699		100		16		1513				233		839		451		63		5		1591		3104



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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Downstream_detects_Ind

		Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Metals

		Arsenic		1		24										25		1		24		1								26		51

		Chromium						25								25				1		25								26		51

		Copper				2		23								25				2		24								26		51

		Zinc						13		12						25						12		14						26		51

		Butyltins

		Tributyltin ion		2		2										4																4

		Total PCBs

		Total PCBs				11		4		1						16				2		8		3						13		29

		PCDD/Fs Homologs

		Total PCDD/F				1		11		8		1				21		3		2		7		5						17		38

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		19		2										21		15		1										16		37

		Pesticides

		Aldrin		3												3		2		1										3		6

		Dieldrin		1												1																1

		Total Chlordanes		12		3										15		1		4										5		20

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		5		14		3								22		2		4		11								17		39

		Polycyclic Aromatic Hydrocarbons

		Total PAHs				1		6		16		1		1		25		2		2		7		10		4		1		26		51

		Phthalates

		Bis(2-ethylhexyl) phthalate				1		7		2						10				11		5								16		26



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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Downstream_det+nondet_Ind

		Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Metals

		Arsenic		1		24										25		1		24		1								26		51

		Chromium						25								25				1		25								26		51

		Copper				2		23								25				2		24								26		51

		Zinc						13		12						25						12		14						26		51

		Butyltins

		Tributyltin ion		2		2										4																4

		Total PCBs

		Total PCBs				20		4		1						25				15		8		3						26		51

		PCDD/Fs Homologs

		Total PCDD/F				1		11		8		1				21		3		2		7		5						17		38

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		19		2										21		16		1										17		38

		Pesticides

		Aldrin		21		4										25		17		9										26		51

		Dieldrin		19		6										25		17		9										26		51

		Total Chlordanes		17		8										25		8		18										26		51

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		5		17		3								25		6		9		11								26		51

		Polycyclic Aromatic Hydrocarbons

		Total PAHs				1		6		16		1		1		25		2		2		7		10		4		1		26		51

		Phthalates

		Bis(2-ethylhexyl) phthalate				1		18		2						21				12		5								17		38



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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Upriver_detects_Ind

		Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		Subsurface Total		Grand Total

		Metals

		Arsenic				73										73				3								3		76

		Chromium						66								66						3						3		69

		Copper						72								72						3						3		75

		Zinc						68		4						72						2		1				3		75

		Butyltins

		Tributyltin ion		1		3										4														4

		Total PCBs

		Total PCBs		5		33		4								42														42

		PCDD/Fs Homologs

		Total PCDD/F				9		17		12						38								2		1		3		41

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		45		3										48		1		2								3		51

		Pesticides

		Aldrin		7												7														7

		Dieldrin		10												10														10

		Total Chlordanes		36		2										38		2		1								3		41

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		14		41		1								56		1		2								3		59

		Polycyclic Aromatric Hydrocarbons

		Total PAHs		1		5		39		17		1				63								3				3		66

		Phthalates

		Bis(2-ethylhexyl) phthalate				6		40		9		1				56						1		1		1		3		59



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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Upriver_det+nondet_Ind

		Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		Subsurface Total		Grand Total

		Metals

		Arsenic				77										77				3								3		80

		Chromium						66								66						3						3		69

		Copper						72								72						3						3		75

		Zinc						68		4						72						2		1				3		75

		Butyltins

		Tributyltin ion		5		3										8		3										3		11

		Total PCBs

		Total PCBs		5		56		20								81				2		1						3		84

		PCDD/Fs Homologs

		Total PCDD/F				10		17		12						39								2		1		3		42

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		46		3										49		1		2								3		52

		Pesticides

		Aldrin		65		12										77		3										3		80

		Dieldrin		65		12										77		3										3		80

		Total Chlordanes		62		15										77		2		1								3		80

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		26		54		1								81		1		2								3		84

		Polycyclic Aromatic Hydrocarbons		38		302		243		38		2				623				2		12		10				24		647

		Total PAHs		1		15		44		17		1				78								3				3		81

		Phthalates

		Bis(2-ethylhexyl) phthalate				8		51		12		1				72						1		1		1		3		75



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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Downtown_detects_Ind

		Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Metals

		Arsenic				183		17		1						201		3		165										168		369

		Chromium				33		218		14						265				12		161		1						174		439

		Copper				6		222		29		7				264				2		167		8		1				178		442

		Zinc				1		151		102		15				269						91		77		9		1		178		447

		Butyltins

		Tributyltin ion		14		32		12		2		2				62		4		9		5		1		1		1		21		83

		Total PCBs

		Total PCBs		1		47		81		51		12		3		195				13		31		15						59		254

		PCDD/Fs Homologs

		Total PCDD/F				2		16		26		17		1		62				3		8		11		17				39		101

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		26		35		2								63		16		24		1								41		104

		Pesticides

		Aldrin		22												22		7		1										8		30

		Dieldrin		13		1										14		1		1		1								3		17

		Total Chlordanes		73		35		2								110		23		26		2								51		161

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		29		76		25								130		11		32		19		1						63		193

		Polycyclic Aromatic Hydrocarbons

		Total PAHs		3		17		41		121		55		11		248		7		6		23		52		39		30		157		405

		Phthalates

		Bis(2-ethylhexyl) phthalate				5		39		32		1		1		78				5		23		8						36		114



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin
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Downtown_det+nondet_Ind

		Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Indicator Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Metals

		Arsenic				215		17		1						233		3		175										178		411

		Chromium				33		218		14						265				12		165		1						178		443

		Copper		1		8		224		29		7				269				2		167		8		1				178		447

		Zinc				1		151		102		15				269						91		77		9		1		178		447

		Butyltins

		Tributyltin ion		123		35		12		2		2				174		46		11		5		1		1		1		65		239

		Total PCBs

		Total PCBs		4		90		92		64		12		3		265		4		50		31		25						110		375

		PCDD/Fs Homologs

		Total PCDD/F				2		21		26		17		1		67				5		11		11		17				44		111

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		30		35		2								67		19		24		1								44		111

		Pesticides

		Aldrin		143		2										145		90		3										93		238

		Dieldrin		141		4										145		86		6		1								93		238

		Total Chlordanes		99		43		3								145		64		27		2								93		238

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		44		80		25								149		40		33		19		1						93		242

		Polycyclic Aromatic Hydrocarbons

		Total PAHs		4		33		45		121		55		11		269		7		10		23		52		39		30		161		430

		Phthalates

		Bis(2-ethylhexyl) phthalate				13		44		37		1		1		96				24		29		11						64		160



		Notes:

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin



&"Arial,Bold Italic"&12LWG
&8Lower Willamette Group		&"Times New Roman,Regular"Portland Harbor RI
June 2013


&"Times New Roman,Bold"DO NOT QUOTE OR CITE&"Times New Roman,Regular"
Preliminary Discussion Draft - May Contain Errors - Restricted Distribution	




SA_detects_Key

		Table X.  Number of Detected Samples vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Grainsize

		Fines		25		168		1224		3						1420		41		221		1325		1						1588		3008

		Conventionals

		Total organic carbon		402		1283		9								1694		804		1109		10								1923		3617

		Metals

		Arsenic		3		1364		57		2						1426		11		1433		45								1489		2915

		Cadmium		1312		90		1								1403		1381		51		3								1435		2838

		Chromium				25		1466		39						1530				58		1452		14						1524		3054

		Copper				8		1392		144		4				1548				1		1456		78		6				1541		3089

		Lead				215		1242		97		5		1		1560				453		1024		107		5				1589		3149

		Mercury		1394		3		1								1398		1345		26		2								1373		2771

		Nickel				7		1474		13						1494				4		1508		9						1521		3015

		Zinc				2		650		914		15				1581						741		834		6				1581		3162

		Butyltins

		Tributyltin ion		15		108		125		71		12		2		333		16		62		88		35		14		8		223		556

		PCB Aroclors

		Aroclors		1		177		598		203		40		1		1020		3		84		471		308		40		5		911		1931

		PCB Congeners

		Total PCB Congeners										36		216		252				6		6		6		10		129		157		409

		Total PCBs

		Total PCBs		1		188		621		203		37		2		1052		20		88		467		319		40		6		940		1992

		PCDD/Fs Homologs

		Total PCDD/F				3		31		133		63		7		237		20		31		74		103		71		26		325		562

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		98		107		28		4				1		238		143		99		42		12		14		3		313		551

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		152		91		17		4						264		54		80		16		5						155		419

		Pesticides

		Aldrin		187		67		12		2						268		72		44		14		4		1				135		403

		Dieldrin		212		33		6		1						252		57		15		5								77		329

		gamma-Hexachlorocyclohexane		95		106		4		1						206		55		58		7		1						121		327

		Total Chlordanes		442		270		46		3						761		245		316		67		19		1				648		1409

		Total of 2,4' and 4,4'-DDD		165		658		171		56		9		1		1060		182		541		342		150		60		30		1305		2365

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		46		636		327		92		22		7		1130		145		425		489		200		83		51		1393		2523

		Total of 2,4' and 4,4'-DDE		151		762		87		20		5				1025		183		635		231		73		25		4		1151		2176

		Total of 2,4' and 4,4'-DDT		254		462		145		55		16		4		936		212		481		241		121		65		40		1160		2096

		Polycyclic Aromatic Hydrocarbons

		Benzo(a)pyrene		1		102		718		549		158		53		1581		63		134		554		486		156		115		1508		3089

		High Molecular Weight PAH				7		117		704		604		208		1640		35		94		151		511		528		296		1615		3255

		Low Molecular Weight PAH		1		48		568		655		226		84		1582		52		103		343		577		305		214		1594		3176

		Naphthalene		6		229		665		184		31		10		1125		36		162		600		351		70		66		1285		2410

		Phenanthrene		3		120		698		545		150		60		1576		34		146		454		525		219		160		1538		3114

		Total BaPEq		14		69		642		619		201		68		1613		98		126		467		564		184		133		1572		3185

		Total cPAHs		1		9		272		776		423		132		1613		46		87		235		620		371		213		1572		3185

		Total PAHs				6		104		661		636		233		1640		37		87		137		484		563		335		1643		3283

		Phthalates

		Bis(2-ethylhexyl) phthalate				7		336		501		79		9		932				27		317		257		32		2		635		1567

		Butylbenzyl phthalate				159		257		50		4				470				125		118		20				1		264		734

		Semivolatile Organic Compounds

		Hexachlorobenzene		256		158		14		4						432		120		91		21		2		1		1		236		668

		Phenols

		Pentachlorophenol		17		159		73		16		1				266		18		294		67		8		3				390		656

		Petroleum

		Diesel Range Hydrocarbons		3		25		444		268		25		2		767		7		52		237		499		98		11		904		1671

		Diesel Range Hydrocarbons (silica gel treated)				3		153		25		5				186				13		56		122		13		1		205		391

		Residual Range Hydrocarbons		3		7		46		519		58		5		638		7		33		105		545		153		11		854		1492

		Residual Range Hydrocarbons (silica gel treated)				3		42		156		4				205				12		26		147		18		2		205		410

		Total Petroleum Hydrocarbons		3		20		113		550		96		7		789		7		44		122		461		312		23		969		1758

		Total Petroleum Hydrocarbons (silica gel treated)				3		35		166		5		2		211				14		23		127		48		2		214		425

		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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SA_detects+nondetects_Key

		Table X.  Number of all Samples (detects and non-detects) vs Concentration Range for  Surface and Subsurface Sediment Samples in the Study Area - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Grainsize

		Fines		25		168		1224		3						1420		41		221		1325		1						1588		3008

		Conventionals

		Total organic carbon		406		1283		9								1698		917		1109		10								2036		3734

		Metals

		Arsenic		3		1489		57		2						1551		21		1487		45								1553		3104

		Cadmium		1430		120		1								1551		1470		57		3								1530		3081

		Chromium				25		1472		39						1536				59		1457		14						1530		3066

		Copper				8		1396		144		4				1552				1		1456		78		6				1541		3093

		Lead				218		1254		97		5		1		1575				455		1030		107		5				1597		3172

		Mercury		1523		3		1								1527		1426		26		2								1454		2981

		Nickel				7		1491		13						1511				4		1508		9						1521		3032

		Zinc				2		650		914		15				1581						741		834		6				1581		3162

		Butyltins

		Tributyltin ion		26		122		125		71		12		2		358		138		126		111		36		14		8		433		791

		PCB Aroclors

		Aroclors		1		347		703		217		46		1		1315		8		573		571		332		50		8		1542		2857

		PCB Congeners

		Total PCB Congeners										36		216		252				8		8		6		10		129		161		413

		Total PCBs

		Total PCBs		1		346		712		215		42		2		1318		26		555		564		340		50		9		1544		2862

		PCDD/Fs Homologs

		Total PCDD/F				3		31		133		63		7		237		21		32		74		103		71		26		327		564

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		98		107		28		4				1		238		161		99		42		12		14		3		331		569

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		152		91		17		4						264		60		80		16		5						161		425

		Pesticides

		Aldrin		847		256		41		2						1146		884		206		56		17		8		1		1172		2318

		Dieldrin		905		246		31		8						1190		902		238		46		14		7		1		1208		2398

		gamma-Hexachlorocyclohexane		875		285		34		1						1195		867		267		61		18		7				1220		2415

		Total Chlordanes		623		479		83		8						1193		558		487		122		38		9				1214		2407

		Total of 2,4' and 4,4'-DDD		209		793		180		57		9		1		1249		502		585		349		153		60		30		1679		2928

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		66		721		340		93		22		7		1249		395		453		495		201		83		51		1678		2927

		Total of 2,4' and 4,4'-DDE		205		899		113		24		5				1246		571		727		262		83		32		4		1679		2925

		Total of 2,4' and 4,4'-DDT		380		629		162		57		16		4		1248		600		578		270		125		65		40		1678		2926

		Polycyclic Aromatic Hydrocarbons

		Benzo(a)pyrene		4		138		751		555		160		53		1661		137		252		560		492		159		115		1715		3376

		High Molecular Weight PAH				15		128		706		604		208		1661		70		151		153		516		529		296		1715		3376

		Low Molecular Weight PAH		1		75		609		663		229		84		1661		75		188		350		581		307		214		1715		3376

		Naphthalene		69		488		871		194		34		10		1666		177		417		657		363		78		66		1758		3424

		Phenanthrene		3		157		743		547		151		60		1661		80		270		457		527		221		160		1715		3376

		Total BaPEq		14		85		669		622		203		68		1661		147		207		471		570		187		133		1715		3376

		Total cPAHs		1		24		300		779		425		132		1661		95		168		239		626		374		213		1715		3376

		Total PAHs				9		115		668		636		233		1661		54		133		142		487		564		335		1715		3376

		Phthalates

		Bis(2-ethylhexyl) phthalate				36		662		699		100		16		1513				233		839		451		63		5		1591		3104

		Butylbenzyl phthalate				649		696		142		17				1504				799		619		144		26		1		1589		3093

		Semivolatile Organic Compounds

		Hexachlorobenzene		582		528		238		29		10				1387		596		453		206		85		26		1		1367		2754

		Phenols

		Pentachlorophenol		274		643		428		92		13		4		1454		507		497		211		115		39		10		1379		2833

		Petroleum

		Diesel Range Hydrocarbons		3		36		490		269		25		2		825		10		101		390		499		98		11		1109		1934

		Diesel Range Hydrocarbons (silica gel treated)				13		178		25		5				221				49		65		122		13		1		250		471

		Residual Range Hydrocarbons		3		8		59		528		58		5		661		9		78		214		555		153		11		1020		1681

		Residual Range Hydrocarbons (silica gel treated)				3		58		156		4				221				40		43		147		18		2		250		471

		Total Petroleum Hydrocarbons		3		21		146		552		96		7		825		9		66		231		468		312		23		1109		1934

		Total Petroleum Hydrocarbons (silica gel treated)				3		45		166		5		2		221				42		31		127		48		2		250		471



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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Downstream_detects_key

		Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach- Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Grainsize

		Fines				2		19								21				2		15								17		38

		Conventionals

		Total organic carbon		9		16										25		15		11										26		51

		Metals

		Arsenic		1		24										25		1		24		1								26		51

		Cadmium		22		2										24		14		12										26		50

		Chromium						25								25				1		25								26		51

		Copper				2		23								25				2		24								26		51

		Lead				10		15								25				10		16								26		51

		Mercury		24		1										25		26												26		51

		Nickel				2		23								25				3		23								26		51

		Zinc						13		12						25						12		14						26		51

		Butyltins

		Tributyltin ion		2		2										4																4

		PCB Aroclors

		Aroclors				9		4		1						14				2		8		3						13		27

		PCB Congeners

		Total PCB Congeners										4				4																4

		Total PCBs

		Total PCBs				11		4		1						16				2		8		3						13		29

		PCDD/Fs Homologs

		Total PCDD/F				1		11		8		1				21		3		2		7		5						17		38

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		19		2										21		15		1										16		37

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		4												4																4

		Pesticides

		Aldrin		3												3		2		1										3		6

		Dieldrin		1												1																1

		gamma-Hexachlorocyclohexane				1										1																1

		Total Chlordanes		12		3										15		1		4										5		20

		Total of 2,4' and 4,4'-DDD		11		9										20		2		7		7								16		36

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		5		14		3								22		2		4		11								17		39

		Total of 2,4' and 4,4'-DDE		8		12										20		4		10		2								16		36

		Total of 2,4' and 4,4'-DDT		7		9		1								17		2		6		3								11		28

		Polycyclic Aromatic Hydrocarbons

		Benzo(a)pyrene				5		16		2		1				24		2		7		10		4						23		47

		High Molecular Weight PAH		1				6		16		1		1		25		1		1		8		11		2		1		24		49

		Low Molecular Weight PAH		1		3		16		4		1				25		4		3		10		8				1		26		51

		Naphthalene		1		13		5		1						20		1		9		8		2						20		40

		Phenanthrene				6		16		1		1				24		4		7		11		3		1				26		50

		Total BaPEq				2		18		3		1				24				7		9		6		1				23		47

		Total cPAHs						9		13		2				24				3		7		12		1				23		47

		Total PAHs				1		6		16		1		1		25		2		2		7		10		4		1		26		51

		Phthalates

		Bis(2-ethylhexyl) phthalate				1		7		2						10				11		5								16		26

		Butylbenzyl phthalate				12										12																12

		Semivolatile Organic Compounds

		Hexachlorobenzene		1												1		1												1		2

		Phenols

		Pentachlorophenol		8		5										13		6		2										8		21

		Petroleum

		Diesel Range Hydrocarbons				3		12		1						16				5		10		2						17		33

		Residual Range Hydrocarbons						4		12						16				1		3		10						14		30

		Total Petroleum Hydrocarbons				1		3		13						17				4		3		9		1				17		34



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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Downstream_det+nondet_Key

		Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downstream Reach - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Grainsize

		Fines				2		19								21				2		15								17		38

		Conventionals

		Total organic carbon		9		16										25		15		11										26		51

		Metals

		Arsenic		1		24										25		1		24		1								26		51

		Cadmium		23		2										25		14		12										26		51

		Chromium						25								25				1		25								26		51

		Copper				2		23								25				2		24								26		51

		Lead				10		15								25				10		16								26		51

		Mercury		24		1										25		26												26		51

		Nickel				2		23								25				3		23								26		51

		Zinc						13		12						25						12		14						26		51

		Butyltins

		Tributyltin ion		2		2										4																4

		PCB Aroclors

		Aroclors				20		4		1						25				15		8		3						26		51

		PCB Congeners

		Total PCB Congeners										4				4																4

		Total PCBs

		Total PCBs				20		4		1						25				15		8		3						26		51

		PCDD/Fs Homologs

		Total PCDD/F				1		11		8		1				21		3		2		7		5						17		38

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		19		2										21		16		1										17		38

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		4												4																4

		Pesticides

		Aldrin		21		4										25		17		9										26		51

		Dieldrin		19		6										25		17		9										26		51

		gamma-Hexachlorocyclohexane		17		8										25		15		11										26		51

		Total Chlordanes		17		8										25		8		18										26		51

		Total of 2,4' and 4,4'-DDD		14		11										25		7		12		7								26		51

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		5		17		3								25		6		9		11								26		51

		Total of 2,4' and 4,4'-DDE		9		16										25		9		15		2								26		51

		Total of 2,4' and 4,4'-DDT		9		15		1								25		7		16		3								26		51

		Polycyclic Aromatic Hydrocarbons

		Benzo(a)pyrene		1		5		16		2		1				25		5		7		10		4						26		51

		High Molecular Weight PAH		1				6		16		1		1		25		3		1		8		11		2		1		26		51

		Low Molecular Weight PAH		1		3		16		4		1				25		4		3		10		8				1		26		51

		Naphthalene		2		17		5		1						25		7		10		8		2						27		52

		Phenanthrene		1		6		16		1		1				25		4		7		11		3		1				26		51

		Total BaPEq		1		2		18		3		1				25		3		7		9		6		1				26		51

		Total cPAHs		1				9		13		2				25		3		3		7		12		1				26		51

		Total PAHs				1		6		16		1		1		25		2		2		7		10		4		1		26		51

		Phthalates

		Bis(2-ethylhexyl) phthalate				1		18		2						21				12		5								17		38

		Butylbenzyl phthalate				21										21				17										17		38

		Semivolatile Organic Compounds

		Hexachlorobenzene		17		4										21		15		2										17		38

		Phenols

		Pentachlorophenol		15		6										21		15		2										17		38

		Petroleum

		Diesel Range Hydrocarbons				4		12		1						17				5		10		2						17		34

		Residual Range Hydrocarbons				1		4		12						17				2		5		10						17		34

		Total Petroleum Hydrocarbons				1		3		13						17				4		3		9		1				17		34



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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Upriver_detects_key

		Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		Subsurface Total		Grand Total

		Grainsize

		Fines		2		22		56								80						3						3		83

		Conventionals

		Total organic carbon		26		51										77				3								3		80

		Metals

		Arsenic				73										73				3								3		76

		Cadmium		63												63		3										3		66

		Chromium						66								66						3						3		69

		Copper						72								72						3						3		75

		Lead				62		10								72				1		2						3		75

		Mercury		60												60		3										3		63

		Nickel						72								72						3						3		75

		Zinc						68		4						72						2		1				3		75

		Butyltins

		Tributyltin ion		1		3										4														4

		PCB Aroclors

		Aroclors				21		4								25														25

		PCB Congeners

		Total PCB Congeners								5		19		2		26														26

		Total PCBs

		Total PCBs		5		33		4								42														42

		PCDD/Fs Homologs

		Total PCDD/F				9		17		12						38								2		1		3		41

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		45		3										48		1		2								3		51

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		25												25														25

		Pesticides

		Aldrin		7												7														7

		Dieldrin		10												10														10

		gamma-Hexachlorocyclohexane		1												1														1

		Total Chlordanes		36		2										38		2		1								3		41

		Total of 2,4' and 4,4'-DDD		41		6										47		1		2								3		50

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		14		41		1								56		1		2								3		59

		Total of 2,4' and 4,4'-DDE		31		24										55		1		2								3		58

		Total of 2,4' and 4,4'-DDT		16		6		1								23				2								2		25

		Polycyclic Aromatric Hydrocarbons

		Benzo(a)pyrene		2		37		11		1						51						3						3		54

		High Molecular Weight PAH				5		45		11		1				62								3				3		65

		Low Molecular Weight PAH		5		21		27		1						54						2		1				3		57

		Naphthalene				28										28				2		1						3		31

		Phenanthrene		1		31		7		1						40						3						3		43

		Total BaPEq		10		26		25		1						62						3						3		65

		Total cPAHs		3		8		45		6						62								3				3		65

		Total PAHs		1		5		39		17		1				63								3				3		66

		Phthalates

		Bis(2-ethylhexyl) phthalate				6		40		9		1				56						1		1		1		3		59

		Butylbenzyl phthalate				12		5								17						1						1		18

		Semivolatile Organic Compounds

		Hexachlorobenzene		24		2										26		1										1		27

		Phenols

		Pentachlorophenol				5		1								6														6

		Petroleum

		Diesel Range Hydrocarbons				2		32								34														34

		Diesel Range Hydrocarbons (silica gel treated)				4		28								32						3						3		35

		Residual Range Hydrocarbons				1		3		32						36														36

		Residual Range Hydrocarbons (silica gel treated)				1		22		9						32								3				3		35

		Total Petroleum Hydrocarbons						4		35						39														39

		Total Petroleum Hydrocarbons (silica gel treated)				1		13		18						32								3				3		35



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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Upriver_det+nondet_key

		Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Upriver Reach - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		Subsurface Total		Grand Total

		Grainsize

		Fines		2		22		56								80						3						3		83

		Conventionals

		Total organic carbon		26		51										77				3								3		80

		Metals

		Arsenic				77										77				3								3		80

		Cadmium		72												72		3										3		75

		Chromium						66								66						3						3		69

		Copper						72								72						3						3		75

		Lead				62		10								72				1		2						3		75

		Mercury		68												68		3										3		71

		Nickel						72								72						3						3		75

		Zinc						68		4						72						2		1				3		75

		Butyltins

		Tributyltin ion		5		3										8		3										3		11

		PCB Aroclors

		Aroclors				61		20								81				2		1						3		84

		PCB Congeners

		Total PCB Congeners								5		19		2		26														26

		Total PCBs

		Total PCBs		5		56		20								81				2		1						3		84

		PCDD/Fs Homologs

		Total PCDD/F				10		17		12						39								2		1		3		42

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		46		3										49		1		2								3		52

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		25		1										26														26

		Pesticides

		Aldrin		65		12										77		3										3		80

		Dieldrin		65		12										77		3										3		80

		gamma-Hexachlorocyclohexane		65		12										77		3										3		80

		Total Chlordanes		62		15										77		2		1								3		80

		Total of 2,4' and 4,4'-DDD		61		20										81		1		2								3		84

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		26		54		1								81		1		2								3		84

		Total of 2,4' and 4,4'-DDE		43		38										81		1		2								3		84

		Total of 2,4' and 4,4'-DDT		61		19		1								81		1		2								3		84

		Polycyclic Aromatic Hydrocarbons		38		302		243		38		2				623				2		12		10				24		647

		Benzo(a)pyrene		6		54		17		1						78						3						3		81

		High Molecular Weight PAH				16		50		11		1				78								3				3		81

		Low Molecular Weight PAH		5		40		32		1						78						2		1				3		81

		Naphthalene		3		68		7								78				2		1						3		81

		Phenanthrene		5		58		13		1						77						3						3		80

		Total BaPEq		13		34		30		1						78						3						3		81

		Total cPAHs		5		17		50		6						78								3				3		81

		Total PAHs		1		15		44		17		1				78								3				3		81

		Phthalates

		Bis(2-ethylhexyl) phthalate				8		51		12		1				72						1		1		1		3		75

		Butylbenzyl phthalate				50		22								72				2		1						3		75

		Semivolatile Organic Compounds

		Hexachlorobenzene		45		16		11								72		3										3		75

		Phenols

		Pentachlorophenol		34		28		9		7						78				3								3		81

		Petroleum

		Diesel Range Hydrocarbons				6		37								43														43

		Diesel Range Hydrocarbons (silica gel treated)				4		28								32						3						3		35

		Residual Range Hydrocarbons				1		6		32						39														39

		Residual Range Hydrocarbons (silica gel treated)				1		22		9						32								3				3		35

		Total Petroleum Hydrocarbons						8		35						43														43

		Total Petroleum Hydrocarbons (silica gel treated)				1		13		18						32								3				3		35



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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Downtown_detects_key

		Table X.  Number of Detected Samples vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Grainsize

		Fines		15		45		75								135		7		23		99								129		264

		Conventionals

		Total organic carbon		113		94		1								208		81		67		5								153		361

		Metals

		Arsenic				183		17		1						201		3		165										168		369

		Cadmium		180		35		2		1						218		140		19										159		377

		Chromium				33		218		14						265				12		161		1						174		439

		Copper				6		222		29		7				264				2		167		8		1				178		442

		Lead				68		131		48		8		1		256				44		96		27		1				168		424

		Mercury		215		10		2								227		149		14										163		390

		Nickel				17		216		8				1		242				2		111		1						114		356

		Zinc				1		151		102		15				269						91		77		9		1		178		447

		Butyltins

		Tributyltin ion		14		32		12		2		2				62		4		9		5		1		1		1		21		83

		PCB Aroclors

		Aroclors				47		80		50		12		3		192				13		31		15						59		251

		PCB Congeners

		Total PCB Congeners								1		1		6		8																8

		Total PCBs

		Total PCBs		1		47		81		51		12		3		195				13		31		15						59		254

		PCDD/Fs Homologs

		Total PCDD/F				2		16		26		17		1		62				3		8		11		17				39		101

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		26		35		2								63		16		24		1								41		104

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		5		3										8																8

		Pesticides

		Aldrin		22												22		7		1										8		30

		Dieldrin		13		1										14		1		1		1								3		17

		gamma-Hexachlorocyclohexane		17		3										20		26		4										30		50

		Total Chlordanes		73		35		2								110		23		26		2								51		161

		Total of 2,4' and 4,4'-DDD		61		46		6								113		17		28		9								54		167

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		29		76		25								130		11		32		19		1						63		193

		Total of 2,4' and 4,4'-DDE		75		39		1								115		16		29		1								46		161

		Total of 2,4' and 4,4'-DDT		37		59		8								104		18		30		5								53		157

		Polycyclic Aromatic Hydrocarbons

		Benzo(a)pyrene		12		41		111		49		10				223		3		22		52		31		12		12		132		355

		High Molecular Weight PAH		1		16		45		119		50		11		242		3		12		17		54		34		25		145		387

		Low Molecular Weight PAH		9		29		95		73		19		2		227		7		9		36		50		25		23		150		377

		Naphthalene		10		83		83		15		4				195		1		20		48		35		10		11		125		320

		Phenanthrene		3		42		109		47		12		1		214				18		42		39		19		17		135		349

		Total BaPEq		14		27		121		56		14				232		9		18		50		34		17		12		140		372

		Total cPAHs		4		15		71		105		31		6		232		5		12		26		51		26		20		140		372

		Total PAHs		3		17		41		121		55		11		248		7		6		23		52		39		30		157		405

		Phthalates

		Bis(2-ethylhexyl) phthalate				5		39		32		1		1		78				5		23		8						36		114

		Butylbenzyl phthalate				13		14		2						29				3		3								6		35

		Semivolatile Organic Compounds

		Hexachlorobenzene		54		6										60		12		1										13		73

		Phenols

		Pentachlorophenol				2		6		4						12		1		1		1								3		15

		Petroleum

		Diesel Range Hydrocarbons				2		11		9						22				9		12		27		10		7		65		87

		Diesel Range Hydrocarbons (silica gel treated)				20		73		23						116				2		14		30		1				47		163

		Residual Range Hydrocarbons				1		3		15		1				20				4		11		25		21		3		64		84

		Residual Range Hydrocarbons (silica gel treated)				5		36		77		3				121				2		8		35		5				50		171

		Total Petroleum Hydrocarbons		1		4		4		29		3				41		1		9		15		35		25		10		95		136

		Total Petroleum Hydrocarbons (silica gel treated)				8		29		80		7				124				2		8		29		12				51		175



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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Downtown_det+nondet_key

		Table X.  Number of All Samples (Detects and Non-Detects) vs Concentration Range for Surface and Subsurface Sediment Samples in the Downtown Reach - Key Contaminants.

				Surface Sediment Concentration Ranges														Subsurface Sediment Concentration Ranges

		Chemical		<1		1-10		10-100		100-1000		1000-10000		>10000		Surface Total		<1		1-10		10-100		100-1000		1000-10000		>10000		Subsurface Total		Grand Total

		Grainsize

		Fines		15		45		75								135		7		23		99								129		264

		Conventinoals

		Total organic carbon		113		94		1								208		84		67		5								156		364

		Metals

		Arsenic				215		17		1						233		3		175										178		411

		Cadmium		215		51		2		1						269		143		35										178		447

		Chromium				33		218		14						265				12		165		1						178		443

		Copper		1		8		224		29		7				269				2		167		8		1				178		447

		Lead		2		76		134		48		8		1		269				46		104		27		1				178		447

		Mercury		251		10		2								263		164		14										178		441

		Nickel		1		17		216		8				1		243				2		111		1						114		357

		Zinc				1		151		102		15				269						91		77		9		1		178		447

		Butyltins

		Tributyltin ion		123		35		12		2		2				174		46		11		5		1		1		1		65		239

		PCB Aroclors

		Aroclors		3		90		91		63		12		3		262		4		50		31		25						110		372

		PCB Congeners

		Total PCB Congeners								1		1		6		8																8

		Total PCBs

		Total PCBs		4		90		92		64		12		3		265		4		50		31		25						110		375

		PCDD/Fs Homologs

		Total PCDD/F				2		21		26		17		1		67				5		11		11		17				44		111

		PCDD/Fs

		Dioxin/furan TCDD toxicity equivalent (ND = 0)		30		35		2								67		19		24		1								44		111

		Total PCB TEQ

		Dioxin-like PCB congener TCDD toxicity equivalent (ND = 0)		5		3										8																8

		Pesticides

		Aldrin		143		2										145		90		3										93		238

		Dieldrin		141		4										145		86		6		1								93		238

		gamma-Hexachlorocyclohexane		137		8										145		85		8										93		238

		Total Chlordanes		99		43		3								145		64		27		2								93		238

		Total of 2,4' and 4,4'-DDD		93		50		6								149		54		30		9								93		242

		Total of 2,4' and 4,4'-DDD, -DDE, -DDT		44		80		25								149		40		33		19		1						93		242

		Total of 2,4' and 4,4'-DDE		100		48		1								149		59		33		1								93		242

		Total of 2,4' and 4,4'-DDT		68		71		10								149		54		34		5								93		242

		Polycyclic Aromatic Hydrocarbons

		Benzo(a)pyrene		24		69		117		49		10				269		23		31		52		31		12		12		161		430

		High Molecular Weight PAH		10		30		49		119		50		11		269		14		17		17		54		34		25		161		430

		Low Molecular Weight PAH		12		62		101		73		19		2		269		9		18		36		50		25		23		161		430

		Naphthalene		19		137		94		15		4				269		19		36		50		36		10		11		162		431

		Phenanthrene		22		72		115		47		12		1		269		9		35		42		39		19		17		161		430

		Total BaPEq		25		47		127		56		14				269		24		24		50		34		17		12		161		430

		Total cPAHs		15		35		77		105		31		6		269		20		18		26		51		26		20		161		430

		Total PAHs		4		33		45		121		55		11		269		7		10		23		52		39		30		161		430

		Phthalates

		Bis(2-ethylhexyl) phthalate				13		44		37		1		1		96				24		29		11						64		160

		Butylbenzyl phthalate				69		24		3						96				49		12		3						64		160

		Semivolatile Organic Compounds

		Hexachlorobenzene		134		11		4								149		91		2										93		242

		Phenols

		Pentachlorophenol		10		70		15		11		1				107		23		28		32		8		13		5		109		216

		Petroleum

		Diesel Range Hydrocarbons		3		18		30		10						61				34		28		28		10		7		107		168

		Diesel Range Hydrocarbons (silica gel treated)				28		77		23						128				7		19		30		1				57		185

		Residual Range Hydrocarbons				1		3		16		1				21				10		17		32		21		3		83		104

		Residual Range Hydrocarbons (silica gel treated)				11		36		78		3				128				6		9		37		5				57		185

		Total Petroleum Hydrocarbons		1		4		20		33		3				61		1		13		17		41		25		10		107		168

		Total Petroleum Hydrocarbons (silica gel treated)				11		29		81		7				128				6		9		30		12				57		185



		Notes:

		BaPEq - benzo(a)pyrene equivalents

		cPAH - carcinogenic polycyclic aromatic hydrocarbon

		PAH - polycyclic aromatic hydrocarbon

		PCB - polychlorinated biphenyl

		PCDD/F - dioxins/furans

		TCDD - tetrachlorodibenzo-p-dioxin

		TEQ - toxic equivalent concentration
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